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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small, low-cost, 
inexpensive surface wave device without requiring a space for 
avoiding obstacles to a function part of a surface wave element. 
SOLUTION: A reflective layer 3 and a protective layer 4 are 
laminated on the surface wave element 2. An acoustic impedance 
Z2 of the reflective layer is smaller than an acoustic impedance Z1 
of the surface wave element 2 and the acoustic impedance Z3 of 
the protective layer 4. The oscillation propagated from the surface 
wave element 2 to the reflective layer 3 is reflected at an interface 
between the reflective layer and the protective layer in the surface 
wave device 1. 
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(54) SURFACE WAVE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small, low-cost, inexpensive surface 
wave device without requiring a space for avoiding obstacles to a function part of 
a surface wave element. 

SOLUTION: A reflective layer 3 and a protective layer 4 are laminated on the 
surface wave element 2. An acoustic impedance Z2 of the reflective layer is 
smaller than an acoustic impedance Z1 of the surface wave element 2 and the 
acoustic impedance Z3 of the protective layer 4. The oscillation propagated from 
the surface wave element 2 to the reflective layer 3 is reflected at an interface 
between the reflective layer and the protective layer in the surface wave device 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface wave substrate which consists of an ingredient which has 
the 1st acoustic-impedance value Z1, The surface acoustic wave device which 
has at least one INTADEJITARU electrode formed on this surface-wave 
substrate, The reflecting layer formed in the surface-wave substrate side in which 
it becomes from the ingredient which has the 2nd acoustic-impedance value Z2 
lower than the 1st acoustic-impedance value Z1, and said INTADEJITARU 
electrode of said surface-wave component is formed, It consists of an ingredient 
which has the 3rd bigger acoustic-impedance value Z3 than said 2nd acoustic- 
impedance value Z2. Surface wave equipment which is equipped with the 
protective layer formed on said reflecting layer, and is characterized by being 
constituted so that vibration spread from said surface acoustic wave device to the 
reflecting layer in the interface of said reflecting layer and said protective layer 
may be reflected. 

[Claim 2] Surface wave equipment according to claim 1 whose ratios Z2/Z1 to the 
1st acoustic-impedance value Z1 of said 2nd acoustic-impedance value Z2 are 
0.2 or less. 

[Claim 3] Surface wave equipment according to claim 1 or 2 whose ratios Z2/Z3 
to the 3rd acoustic-impedance value Z3 of said 2nd acoustic-impedance value Z2 
are 0.2 or less. 

[Claim 4] Surface wave equipment according to claim 1 to 3 constituted when 
said reflecting layer carries out the laminating of two or more ingredient layers 
from which an acoustic impedance differs. 

[Claim 5] The surface wave substrate which consists of an ingredient which has 
the 1st acoustic-impedance value Z1, The 1st surface acoustic wave device 
which has at least one INTADEJITARU electrode formed on this surface-wave 
substrate, The 1st reflecting layer formed in the field where it consists of an 
ingredient which has the 2nd acoustic-impedance value Z2 lower than said 1st 



acoustic-impedance value Z1 , and the surface wave of said 1st surface acoustic 
wave device is excited, The surface wave substrate with which the laminating is 
carried out on said 1st reflecting layer, and the 1st acoustic-impedance value Z1 
and acoustic-impedance value consist of an ingredient which is abbreviation 
identitas, The 2nd surface acoustic wave device which has at least one 
INTADEJITARU electrode formed in the field where the 1st reflecting layer of this 
surface wave substrate is opposite to the side by which the laminating is carried 
out, the 2nd acoustic-impedance value Z2 and abbreviation - with the 2nd 
reflecting layer by which the laminating was carried out to the field in which it 
becomes from the same ingredient and said INTADEJITARU electrode of said 
2nd surface-wave component is formed It consists of an ingredient which has the 
3rd bigger acoustic-impedance value Z3 than the 2nd acoustic-impedance value 
Z2. Have the protective layer formed on said 2nd reflecting layer, and it sets to 
the interface of said 1st reflecting layer and said 2nd surface acoustic wave 
device, and the interface of said 2nd reflecting layer and said protective layer. 
Surface wave equipment characterized by being constituted so that vibration 
spread from the 1st and 2nd surface acoustic wave device to the reflecting layer 
may be reflected, respectively. 

[Claim 6] Surface wave equipment according to claim 1 to 5 with which said 
protective layer has the electric conduction film which has the electromagnetic 
shielding effectiveness. 

[Claim 7] Surface wave equipment according to claim 6 with which said 
protective layer consists of a conductive ingredient. 
[Claim 8] Surface wave equipment according to claim 1 to 7 with which the 
amplitude of vibration spread from said surface acoustic wave device to the 
reflecting layer lies at right angles to the propagation of this vibration. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface wave equipment 
which has the laminated structure by which the laminating of the surface acoustic 
wave device was carried out to other members at the detail more about the 
surface wave equipment using a surface acoustic wave. 
[0002] 

[Description of the Prior Art] Conventionally, various surface wave equipments, 
such as a surface wave filter and a surface wave resonator, are widely used in 
the transmitter etc. It is contained in the surface acoustic wave device by the 
package constituted in the upper part of the field where a surface wave is excited 
so that a surface wave component might have the above-mentioned space since 
space was required. For example, with the structure shown in JP,8-4743,Y, it 
was joined so that the cap which has opening which the surface acoustic wave 
device was carried on the case substrate, and was opened caudad might cover a 
surface acoustic wave device to a case substrate. 

[0003] Moreover, the surface wave equipment which has the structure which 
comes to join a surface acoustic wave device to a case substrate by the face 
down method is also used in recent years. Here, the surface-wave component is 
joined to the case substrate by the metal bump so that the field where the 
surface wave of a surface-wave component is excited may turn into an inferior 



surface of tongue. Space is maintained by a metal bump's thickness between the 
fields and case substrate sides where the surface wave of a surface acoustic 
wave device is excited. 
[0004] 

[Problem(s) to be Solved by the Invention] With conventional surface wave 
equipment, space had to be formed between a surface wave component and 
package structures, such as a case substrate, so that the field where the surface 
wave of a surface acoustic wave device is excited as mentioned above might not 
be oppressed. Therefore, the miniaturization of surface wave equipment is 
difficult, and cost could not but cost dearly. 

[0005] The purpose of this invention is to offer cheap surface wave equipment 

small. 

[0006] 

[Means for Solving the Problem] The surface wave substrate with which the 
surface wave equipment concerning the 1st invention consists of an ingredient 
which has the 1st acoustic-impedance value Z1 , The surface acoustic wave 
device which has at least one INTADEJITARU electrode formed on this surface- 
wave substrate, The reflecting layer formed in the surface-wave substrate side in 
which it becomes from the ingredient which has the 2nd acoustic-impedance 
value Z2 lower than the 1st acoustic-impedance value Z1, and said 
INTADEJITARU electrode of said surface-wave component is formed, It consists 
of an ingredient which has the 3rd bigger acoustic-impedance value Z3 than said 
2nd acoustic-impedance value Z2. It has the protective layer formed on said 
reflecting layer, and is characterized by being constituted so that vibration spread 
from said surface acoustic wave device to the reflecting layer in the interface of 
said reflecting layer and said protective layer may be reflected. 
[0007] In the 1st invention, since the laminating is carried out on the field where 
the surface wave whose above-mentioned reflecting layer is a surface acoustic 
wave device is excited, if it puts in another way, since space is not needed on the 
field where the surface wave of a surface acoustic wave device is excited, the 



miniaturization of surface wave equipment can be attained. Moreover, the 
miniaturization of surface wave equipment may be attained, without reflecting 
vibration spread from the surface acoustic wave device to the reflecting layer in 
the interface of a reflecting layer and a protective layer, and affecting the property 
of a surface acoustic wave device so much by it, since it is constituted so that a 
reflecting layer and a protective layer may have the above-mentioned specific 
acoustic-impedance value. 

[0008] On a specific aspect of affairs with the 1st invention, the acoustic- 
impedance ratios Z2/Z1 are made or less into 0.2. On other specific aspects of 
affairs of the 1st invention, the acoustic-impedance ratios Z2/Z3 are made or less 
into 0.2. 

[0009] Moreover, although the above-mentioned reflecting layer may consist of 
single ingredient layers, it consists of other specific aspects of affairs of the 1st 
invention further by carrying out the laminating of two or more ingredient layers 
from which an acoustic-impedance value differs. By choosing two or more 
ingredient layers, the acoustic-impedance value Z2 of a reflecting layer may be 
adjusted easily. 

[0010] The surface wave substrate which consists of an ingredient with which 
invention of the 2nd of this application has the 1st acoustic-impedance value Z1, 
The 1st surface acoustic wave device which has at least one INTADEJITARU 
electrode formed on this surface-wave substrate, The 1st reflecting layer formed 
in the field where it consists of an ingredient which has the 2nd acoustic- 
impedance value Z2 lower than said 1st acoustic-impedance value Z1 , and the 
surface wave of said 1st surface acoustic wave device is excited, The surface 
wave substrate with which the laminating is carried out on said 1st reflecting 
layer, and the 1st acoustic-impedance value Z1 and acoustic-impedance value 
consist of an ingredient which is abbreviation identitas, The 2nd surface acoustic 
wave device which has at least one INTADEJITARU electrode formed in the field 
where the 1st reflecting layer of this surface wave substrate is opposite to the 
side by which the laminating is carried out, the 2nd acoustic-impedance value Z2 



and abbreviation - with the 2nd reflecting layer by which the laminating was 
carried out to the field in which it becomes from the same ingredient and said 
INTADEJITARU electrode of said 2nd surface-wave component is formed It 
consists of an ingredient which has the 3rd bigger acoustic-impedance value Z3 
than the 2nd acoustic-impedance value Z2. Have the protective layer formed on 
said 2nd reflecting layer, and it sets to the interface of said 1st reflecting layer 
and said 2nd surface acoustic wave device, and the interface of said 2nd 
reflecting layer and said protective layer. It is surface wave equipment 
characterized by being constituted so that vibration spread from the 1st and 2nd 
surface acoustic wave device to the reflecting layer may be reflected, 
respectively. 

[0011] That is, since the 2nd invention is constituted so that it has the 1st and 
2nd surface acoustic wave device, and it may be surface wave equipment with 
which two or more surface acoustic wave devices were built in and the 1st and 
2nd reflecting layer and protective layer may have the above-mentioned specific 
acoustic-impedance value, it can constitute surface wave equipment by the 1st 
and 2nd reflecting layer and protective layer, without affecting the property of the 
1st and 2nd surface acoustic wave device. Moreover, also in the 2nd invention, 
since it is not necessary to prepare the space facing the field where the surface 
wave of a surface acoustic wave device is excited, the miniaturization of surface 
wave equipment is attained. 

[0012] It consists of other specific aspects of affairs of this invention (1st and 2nd 
invention) so that it may have the electric conduction film with which a protective 
layer has the electromagnetic shielding effectiveness, and electromagnetic 
shielding of the surface acoustic wave device is carried out by it by the protective 
layer. In this case, the whole protective layer may be constituted by the 
conductive ingredient, or the electric conduction film may be built in in the 
protective layer. 

[0013] On still more nearly another specific aspect of affairs of this invention, 
vibration of vibration spread from the surface acoustic wave device to the 



reflecting layer is considered as the relation which intersects perpendicularly with 
the propagation of this vibration. That is, in the 1st and 2nd invention, the 
amplitude of vibration which spreads a reflecting layer and the 1st and 2nd 
reflecting layer lies at right angles to the propagation of this vibration, and is 
certainly reflected by it according to the interface of the interface of a reflecting 
layer and a protective layer or a reflecting layer, the 2nd surface acoustic wave 
device or the 2nd reflecting layer, and a protective layer. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is clarified by explaining 
the concrete example of this invention, referring to a drawing. 
[0015] Drawing 1 (a) and (b) are the decomposition perspective views and 
transverse-plane sectional views of surface wave equipment concerning one 
example of this invention. Surface wave equipment 1 has a surface acoustic 
wave device 2, the reflecting layer 3 by which the laminating was carried out on 
the surface acoustic wave device 2, and the protective layer 4 prepared on the 
reflecting layer 3. 

[0016] A surface acoustic wave device 2 is a surface wave resonator using a 
Rayleigh wave. A surface acoustic wave device 2 has the strip rectangle tabular 
piezo-electric substrate 5. The piezo-electric substrate 5 consists of titanic-acid 
lead zirconate system ceramics in this example, and the acoustic-impedance 
value Z1 is 1 7.6x1 06N-s and m-3. 

[0017] The INTADEJITARU electrode 6 is formed on top-face 5a of the piezo- 
electric substrate 5. The INTADEJITARU electrode 6 has two or more electrode 
fingers put mutually in between. The terminal electrodes 7 and 8 are formed in 
the piezo-electric substrate 5 so that it may connect with the INTADEJITARU 
electrode 6 electrically. In the die-length direction both ends of the piezo-electric 
substrate 5, from the top face of the piezo-electric substrate 5, the terminal 
electrodes 7 and 8 are formed so that an inferior surface of tongue may be 
reached through a both-sides side. On the top face of the piezo-electric substrate 
5, the INTADEJITARU electrode 6 is electrically connected to the terminal 



electrodes 7 and 8. 

[0018] The INTADEJITARU electrode 6 and the terminal electrodes 7 and 8 are 
constituted by proper conductive ingredients, such as aluminum. The Rayleigh 
wave as a surface wave is excited by connecting terminals 7 and 8 with the 
exterior electrically, and impressing input voltage. A surface wave is spread in 
the direction which intersects perpendicularly with the electrode finger of the 
INTADEJITARU electrode 6 in top-face 5a of the piezo-electric substrate 5. 
Moreover, a Rayleigh wave has two components with a longitudinal wave, i.e., an 
SV wave, and a P wave. 

[0019] A reflecting layer 3 consists of an epoxy resin in this example, and the 
acoustic-impedance value Z2 is 3.4x106 N-s-m -3. Moreover, the protective layer 
4 by which the laminating was carried out on the reflecting layer 3 is constituted 
by the ceramics whose acoustic-impedance value Z3 is 17.6x106 N-s-m -3. 
[0020] In a surface acoustic wave device 2, a surface wave spreads in top-face 
5a of the piezo-electric substrate 5. Therefore, in order to package-ize, without 
affecting the property of the surface-wave component 2, conventionally, space 
had to be secured in the top face of the piezo-electric substrate 5, and package- 
ization had to be attained. 

[0021] On the other hand, with the surface wave equipment 1 of this example, 
the laminating of a reflecting layer 3 and the protective layer 4 is carried out to 
the top face of a surface acoustic wave device 2, and it does not have the space 
needed with the conventional technique. Therefore, with surface-wave equipment 
1 , since a miniaturization can be advanced and simplification of package 
structure can be attained, cost can be reduced. 

[0022] Furthermore, in this example, since the reflecting layer 3 and protective 
layer 4 of an acoustic-impedance value of the above-mentioned specification are 
prepared, it is hard to produce the effect of the resonance characteristic on a 
surface acoustic wave device 2. This is explained with reference to drawing 2 - 
drawing 6 . 

[0023] 0.5mm and an electrode digit were set to 0.25mm, thickness was set to 



2mm, and the resonance frequency F1 of this surface acoustic wave device set 
to 2.25MHz the pitch of the INTADEJITARU electrode which constitutes the 
surface-wave component 2. Moreover, thickness of 0.35mm and a protective 
layer 4 was set to 0.25mm for the thickness of a reflecting layer 3. The flat- 
surface configuration of a reflecting layer and a protective layer presupposed that 
it is the same as that of the piezo-electric substrate 5. 

[0024] Thus, the displacement condition of the designed surface wave equipment 

1 was analyzed with the finite element method. A result is shown in drawing 2 . 
Drawing 2 is drawing showing the displacement condition in a part of center of 
the die-length direction of surface wave equipment 1. In drawing 2 , although 
illustration is omitted, the part which constitutes surface wave equipment 1 
further on the outside of the alternate long and short dash lines A and B of 
drawing 2 stands in a row. In addition, the thick wire C in drawing 2 is a line 
which shows the boundary of a surface acoustic wave device 2 and a reflecting 
layer 3. 

[0025] The top face of a surface acoustic wave device 2, i.e., the top face of the 
piezo-electric substrate 5, is displacing with excitation of a surface wave like 
illustration so that clearly from drawing 2 . Since a Rayleigh wave has the SV 
wave component which is a longitudinal wave, vibration which makes a 
longitudinal-wave component a subject spreads it from a surface acoustic wave 
device 2 to a reflecting layer 3 side with excitation of a surface wave as 
mentioned above. Therefore, a reflecting layer 3 displaces as shown in drawing 

2 . On the other hand, in the protective layer 4 by which the laminating was 
carried out to the top face of a reflecting layer 3, it turns out that a variation rate 
has hardly arisen. 

[0026] In addition, it turns out that a variation rate has hardly arisen also in 
inferior-surface-of-tongue 5of inferior surface of tongue 5 of surface acoustic 
wave device 2, i.e., piezo-electric substrate, b. The surface wave of this is 
because it spreads after the energy distribution has been unevenly distributed in 
the front-face side along with top-face 5a of the piezo-electric substrate 5. 



[0027] Since it is lower than the acoustic-impedance value Z1 of the piezo- 
electric substrate 5 which constitutes the surface acoustic wave device 2 and the 
acoustic-impedance value Z2 of a reflecting layer 3 is lower than the acoustic- 
impedance value Z3 of a protective layer 4, in the interface of a reflecting layer 3 
and a protective layer 4, vibration spread from the surface acoustic wave device 
2 is reflected, and it is thought of for this vibration to hardly spread to a protective 
layer 4 that a variation rate has hardly arisen in a protective layer 4 as mentioned 
above. 

[0028] Invention-in-this-application persons changed various ingredients which 
constitute the surface acoustic wave device 2 in surface wave equipment 1, a 
reflecting layer 3, and a protective layer 4 in consideration of the analysis result 
by the finite element method of the above-mentioned surface wave equipment 1 , 
and these dimensions, and repeated the experiment. Consequently, the thing 
from a surface acoustic wave device 2 to a protective layer 4 for which 
propagation of vibration can be controlled mostly was found out like the result 
which showed it in above-mentioned drawing 2 when making the acoustic- 
impedance value Z2 of a reflecting layer 3 smaller than the acoustic-impedance 
value Z1 of a surface acoustic wave device 2, and the acoustic-impedance value 
Z3 of a protective layer 4. 

[0029] This is explained with reference to drawing 3 and drawing 4 . First, in the 
surface wave equipment 1 of the above-mentioned example, various ingredients 
which constitute a reflecting layer were changed and others produced the surface 
wave equipment with which the acoustic-impedance ratios Z2/Z1 differ variously 
like the above-mentioned example. In these surface wave equipments, 
resonance frequency was measured and it asked for resonance frequency rate of 
change when the acoustic-impedance ratios Z2/Z1 change. A result is shown in 
drawing 3 . 

[0030] In addition, resonance frequency rate of change is a value expressed with 
[(F-F0) /F0] x100(%), when resonance frequency of F0 and the surface wave 
equipment produced as mentioned above is set to F for the resonance frequency 



of surface acoustic wave device 2 simple substance. 

[0031] It turns out that the acoustic-impedance ratios Z2/Z1 have [ 0.2 or less / in 
/ preferably / 0.1 or less ] the rate of change of resonance frequency very as 
small as 0.4% or less, and Z2/Z1 is as low as 0.1% or less at 0.1 or less so that 
clearly from drawing 3 . 

[0032] Next, in the surface wave equipment of the above-mentioned example, 
various ingredients which constitute a reflecting layer like the above-mentioned 
example, and constitute a protective layer were changed, the various surface 
wave equipments with which the impedance ratios Z2/Z3 differ were produced, 
and it asked for resonance frequency rate of change like the above. A result is 
shown in drawing 4 . 

[0033] By making the acoustic-impedance ratios Z2/Z3 or less into 0.2 shows 
that resonance frequency rate of change can make resonance frequency rate of 
change 0.1% or less 0.215% or less by making Z2/Z3 or less into 0.1 more 
preferably so that clearly from drawing 4 . 

[0034] Therefore, as for the acoustic-impedance ratios Z1 and Z2 and Z2/Z3, 0.2 
or less are desirable, and it is 0.1 or less more preferably so that clearly from the 
result of drawing 3 and drawing 4 . 

[0035] In addition, control of the acoustic-impedance values Z2 and Z3 of a 
reflecting layer 3 and a protective layer 4 can be easily performed by changing 
modification or the presentation of the ingredient itself which constitutes these. 
For example, although the epoxy resin was used in the above-mentioned 
example about the reflecting layer 3, the acoustic-impedance value Z2 of a 
reflecting layer 3 can be adjusted by blending with an epoxy resin organic [ which 
has a different acoustic-impedance value from an epoxy resin ], or inorganic 
powder. Moreover, the acoustic-impedance value Z3 can be easily adjusted to 
the ceramics which constitutes a protective layer 4 also about a protective layer 4 
by blending organic [ which has a different acoustic-impedance value from this 
ceramics ], or inorganic powder. 

[0036] In addition, the ingredient which constitutes a reflecting layer 3 and a 



protective layer 4 is limited to neither an epoxy resin nor the ceramics. Various 
organic materials or inorganic materials may be used so that the acoustic- 
impedance values Z2 and Z3 made into the purpose may be realized. 
[0037] Next, the invention-in-this-application person investigated change of the 
bandwidth at the time of changing various thickness of the reflecting layer 3 in 
the surface wave equipment 1 of the above-mentioned example, and resonance 
frequency. A result is shown in drawing 5 and drawing 6 R> 6. 
[0038] Drawing 5 shows change of the phase contrast bandwidth at the time of 
changing various thickness of a reflecting layer 3 in the above-mentioned 
example, and drawing 6 shows change of relative resonance frequency. In 
addition, phase contrast bandwidth shows the rate of the fractional band width in 
the produced surface wave equipment to the fractional band width independent 
[ surface acoustic wave device 2 ] in which the reflecting layer 3 and the 
protective layer 4 are not formed. Moreover, relative resonance frequency shows 
the rate of the resonance frequency of the prepared surface wave equipment to 
the resonance frequency of surface acoustic wave device 2 simple substance. 
[0039] The thickness of the reflecting layer 3 of the axis of abscissa in drawing 5 
and drawing 6 is a value on the basis of the wavelength lambda of the surface 
wave excited by the surface acoustic wave device 2. When changing the 
thickness of a reflecting layer 3 so that clearly from drawing 5 and drawing 6 , it 
turns out that phase contrast bandwidth and relative resonance frequency 
change a fixed period. That is, it turns out that phase contrast bandwidth and 
relative resonance frequency do not change the thickness of a reflecting layer 
mostly to the property in the case of surface acoustic wave device 2 simple 
substance in n-lambda / 4**lambda / 8 (n is odd number). Therefore, preferably, 
when wavelength of the surface wave excited by the surface acoustic wave 
device 2 is set to lambda, as for the thickness of a reflecting layer 3, i.e., the 
distance of the reflecting layer of the travelling direction of vibration spread from 
the surface acoustic wave device 2 to the reflecting layer 3, it is desirable to 
consider as the range of nlambda/4**lambda/8. 



[0040] Drawing 7 is the transverse-plane sectional view showing the modification 
of the surface wave equipment 1 of the example shown in drawing 1 . With the 
surface wave equipment 1 shown in drawing 1 , on the reflecting layer 3, the 
rectangular protective layer 4 was formed so that the top face of a reflecting layer 
3 might be covered, but like the modification shown in drawing 7 , protective layer 
4A may be formed so that the INTADEJITARU electrode 6 and a reflecting layer 
3 may be covered. In this case, if what consists of a conductive ingredient is 
preferably used as protective layer 4A, electromagnetic shielding of the functional 
division of the surface acoustic wave device 2 in which the INTADEJITARU 
electrode 6 is formed can be carried out. 

[0041] In addition, in order to give the electromagnetic shielding effectiveness to 
protective layer 4A, there is not necessarily no need of constituting the protective 
layer 4 whole from a conductive ingredient. That is, a protective layer 4 may be 
constituted from an insulating ingredient, and the electric conduction film may be 
built in the interior. Moreover, protective layer 4A may be constituted by forming 
the electric conduction film in the inside or external surface of a layer which 
consists of an insulating ingredient. 

[0042] In addition, also in the surface wave equipment 1 of the example shown in 
drawing 1 , a conductive ingredient layer may be prepared so that the above 
electromagnetic shielding effectiveness may be given to a protective layer 5. But 
preferably, like the modification shown in drawing 7 , when a conductive 
ingredient layer is prepared in the structure which prepared protective layer 4A 
so that the side face of a reflecting layer 3 may also be covered, the still higher 
electromagnetic shielding effectiveness is acquired. 

[0043] In addition, in surface wave equipment 1A shown in drawing 7 , the metal 
bumps 1 1 and 12 are formed in the outside of the field in which protective layer 
4A is prepared so that it may connect with the ID electrode 6 electrically. Since 
surface wave equipment 1A is mounted in a case substrate, the circuit board, etc. 
by the face down method, the metal bumps 1 1 and 12 are formed. Also in this 
case, since protective layer 4A may contact a case substrate, the miniaturization 



of surface-wave equipment can be attained compared with the package structure 
of the surface-wave component using the conventional metal membrane. 
[0044] Drawing 8 is a transverse-plane sectional view for explaining the 
modification of further others of the surface acoustic wave equipment 1 of the 
above-mentioned example. This surface wave equipment 1B is constituted 
almost like surface wave equipment 1 A shown in drawing 7 . But a reflecting 
layer 3 has the structure which carried out the laminating of two or more 
ingredient layers 3a-3c here. Surface wave equipment 1B is constituted like 
surface wave equipment 1A by other points. 

[0045] In this invention, a reflecting layer 3 may be the structure where the 
laminating of two or more ingredient layers 3a-3c was carried out as shown by 
this modification. In this case, the acoustic-impedance value Z2 considered as a 
request can be easily attained by combining two or more ingredient layers 3a-3c 
by using what has a proper acoustic-impedance value as two or more ingredient 
layers 3a-3c. 

[0046] In addition, in ingredient layer 3c arranged on ingredient layer 3b laid 
underground in a reflecting layer 3, or the outside, when a reflecting layer 3 is 
constituted from two or more ingredient layers 3a-3c, you may constitute so that 
the electromagnetic shielding effectiveness may be discovered using a 
conductive ingredient. 

[0047] Drawing 9 is the transverse-plane sectional view showing the surface 
wave equipment concerning the 2nd example of this invention. With the surface 
wave equipment 21 of the 2nd example, the laminating of the 1st and 2nd 
surface acoustic wave device 22 and 23 is carried out. That is, the reflecting 
layer 24 is formed on a surface acoustic wave device 2 and the 1st surface 
acoustic wave device 22 constituted similarly, and the laminating of the 2nd 
surface acoustic wave device 23 is carried out on this reflecting layer 24. The 
2nd surface acoustic wave device 23 is constituted like the 1st surface acoustic 
wave device 22. The 1st and 2nd surface acoustic wave device 23 is constituted 
like the surface acoustic wave device 2 of the 1st example. On the 2nd surface 



acoustic wave device 23, the laminating of the 2nd reflecting layer 25 and 
protective layer 26 is carried out. 

[0048] Thus, in this invention, the laminating of two or more surface acoustic 
wave devices used as the source of vibration may be carried out, and the 1st and 
2nd surface acoustic wave device 22 and the 1st reflecting layer 24 between 23 
are constituted like the 2nd reflecting layer 25 in that case. That is, acoustic- 
impedance value Z2a of the 1st and 2nd reflecting layer 24 and Z2b are made 
smaller than the acoustic-impedance value Z1 of the piezo-electric substrate 
which constitutes surface acoustic wave devices 22 and 23, and the acoustic- 
impedance value Z3 of a protective layer 26. In this case, since vibration spread 
from the 1st surface acoustic wave device 22 is reflected in the interface of a 
reflecting layer 24 and the piezo-electric substrate of the 2nd surface acoustic 
wave device 23, even if vibration generated in the 1st surface acoustic wave 
device 22 spreads to a reflecting layer 24, the inferior surface of tongue of the 
piezo-electric substrate 5 which constitutes the 2nd surface acoustic wave device 
23 is hardly displaced. That is, the piezo-electric substrate of the 2nd surface 
acoustic wave device 23 functions as a protective layer which gives a reflective 
interface to the 1st reflecting layer 24. 

[0049] In addition, although explained taking the case of the surface acoustic 
wave device by which the INTADEJITARU electrode is formed on the piezo- 
electric substrate as a surface-wave substrate, as shown in drawing 10 , piezo- 
electric thin film 5B may constitute a surface acoustic wave device 2 from the 
example and modification which have been mentioned above on piezo-electric 
substrate 5A using surface-wave substrate 5C by which the laminating is carried 
out. 

[0050] Moreover, IDT 33 and 34 is formed on the insulating substrate 32 which 
consists of a glass substrate etc. like the surface wave equipment 31 shown in 
drawing 1 1 (a) and (b), and this invention can be applied also to the structure 
where the piezo-electric thin film 36 is formed on IDT33 and 34. The reflecting 
layer 37 and the protective layer 38 are formed so that the piezo-electric thin film 



36 which consists of a ZnO thin film etc. may be covered with surface wave 
equipment 31. In addition, in drawing 11 (a) and (b), a terminal electrode is 
shown 35a-35d, and the terminal electrodes 35a-35d are formed so that the 
outside of the field covered by the reflecting layer 37 and the protective layer 38 
may be reached. 

[0051] Furthermore, in the above-mentioned example and the modification, 
although the surface wave resonator was shown as a surface acoustic wave 
device 2, this invention is applicable also to the surface wave equipment using 
the surface acoustic wave device of other structures, such as a surface wave 
filter. In addition, also about the surface wave to be used, it is not restricted to a 
Rayleigh wave but other surface waves, such as an SH wave, may be used. 
[0052] In addition, in an example, although the direct reflecting layer is formed on 
an INTADEJITARU electrode, protective coats, such as thin Si02, were formed 
upwards, and a reflecting layer may be formed. 
[0053] 

[Effect of the Invention] With the surface wave equipment concerning the 1st 
invention, the laminating of a reflecting layer and the protective layer is carried 
out on the surface acoustic wave device, and since the reflecting layer 
impedance value Z2 is smaller than a surface acoustic wave device and the 
acoustic-impedance values Z1 and Z3 of a protective layer, vibration spread from 
the surface acoustic wave device to the reflecting layer in the interface of a 
reflecting layer and a protective layer is reflected. Therefore, even if it holds 
mechanically a protective layer or a surface acoustic wave device, the property of 
a surface acoustic wave device cannot deteriorate easily. Therefore, it becomes 
possible to offer the small and cheap surface wave equipment which does not 
need the space for not barring vibration. 

[0054] With the surface wave equipment concerning the 2nd invention, the 
laminating of the 1st and 2nd surface acoustic wave device is carried out through 
the 1st reflecting layer. On the 2nd surface acoustic wave device, the laminating 
of the 2nd reflecting layer and protective layer is carried out. Since the acoustic- 



impedance value Z2 of the 1st and 2nd reflecting layer is smaller than the 
impedance value Z1 of the 1st and 2nd surface acoustic wave device, and the 
impedance value Z3 of a protective layer, Vibration which vibration spread from 
the 1st surface acoustic wave device was reflected by the interface of the 1st 
reflecting layer and the 2nd surface acoustic wave device, and has been spread 
from the 2nd surface acoustic wave device is reflected by the interface of the 2nd 
reflecting layer and a protective layer. Therefore, with the side to which the 
laminating of a protective layer or the reflecting layer of the 1st surface acoustic 
wave device is carried out, even if it holds the field of the opposite side 
mechanically, the property of the 1st and 2nd surface acoustic wave device 
cannot deteriorate easily. Therefore, since it is not necessary to form the space 
which touched the surface acoustic wave device, the small and cheap surface 
wave equipment which comes to carry out the laminating of the 1st and 2nd 
surface acoustic wave device can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) And (b) is the decomposition perspective view and transverse- 



plane sectional view of surface wave equipment concerning one example of this 
invention. 

[Drawing 2] Drawing showing the result of having analyzed displacement 
distribution of the surface acoustic wave device at the time of driving the surface 
wave equipment of the example shown in drawing 1 , a reflecting layer, and a 
protective layer with the finite element method. 

[Drawing 3] Drawing showing the resonance frequency rate of change in the 
surface wave equipment of the example at the time of changing the acoustic- 
impedance ratios Z2/Z1 . 

[Drawing 4] Drawing showing the resonance frequency rate of change in the 
surface wave equipment of the example at the time of changing the acoustic- 
impedance ratios Z2/Z3. 

[Drawing 5] Drawing showing change of the phase contrast bandwidth of the 
surface wave equipment of the example at the time of changing the thickness of 
a reflecting layer. 

[Drawing 6] Drawing showing change of the relative resonance frequency of the 
surface wave equipment of the example at the time of changing the thickness of 
a reflecting layer. 

[Drawing 7] The transverse-plane sectional view showing the surface wave 
equipment concerning the modification of the example shown in drawing 1 . 
[Drawing 8] The transverse-plane sectional view showing the modification of 
further others of the surface wave equipment shown in drawing 1 . 
[Drawing 9] The transverse-plane sectional view showing the surface wave 
equipment concerning invention of the 2nd of this invention. 
[Drawing 10] The transverse-plane sectional view for explaining the modification 
of further others of the surface wave equipment concerning this invention. 
[Drawing 1 1] (a) and (b) are the top view and transverse-plane sectional view for 
explaining other modifications of the surface wave equipment of this invention. 
[Description of Notations] 
1 - Surface wave equipment 



1A -- Surface wave equipment 
1B -- Surface wave equipment 

2 -- Surface acoustic wave device 

3 -- Reflecting layer 
3A-3C - Ingredient layer 

4 - Protective layer 
4A - Protective layer 
4B - Reflecting layer 

5 - Piezo-electric substrate (surface wave substrate) 
5a - Top face 

5b - Inferior surface of tongue 

6 -- INTADEJITARU electrode 

7 8 - Terminal electrode 
11 12-- Metal bump 

21 - Surface wave equipment 

22 23 - The 1st and 2nd surface acoustic wave device 

24 -- The 1st reflecting layer 

25 - The 2nd reflecting layer 

26 - Protective layer 

31 - Surface wave equipment 

32 - Insulating substrate 

33 34 -IDT 

35a-35d -- Terminal electrode 

36 - Piezo-electric thin film 

37 - Reflecting layer 

38 - Protective layer 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 




[Drawing 6] 
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[Drawing 7] 




[Drawing 8] 
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